Introduction
Osteosarcoma of the Jaws , are rare entities unlike the corresponding ones involving the extremities . The differences not only lies in the clinicopathological aspects but in the treatment and survival aspects as well. The anatomical constrains in the craniofacial areas limit the wide resection requirement to treat such case scenarios. However , there is wide variation in the projected survival of such patients in the literature, probably due to the limited number of cases and varying adjuvant treatment schedules practiced worldwide. The aim of the study was to assess the clinicopathological behaviour, recurrence pattern and survival in surgically treated Gnathic Osteosarcomas with or without adjuvant treatment at our institution.
II. Materials And Methods
A Retrospective study of all surgically treated and regularly followed up patients with osteosarcomas of the jaw at our institution from January 2000-January 2015 was done. Demographic profile, treatment given and outcome were analysed.Statistical analysis was done with SPSS 15.
III. Results
A total of 10 patients were included in the study who were surgically treated in our institute from January 2000 to 2015.Of the analysed patients 6 were men and 4 were women.The age range was fairly distributed with 40% belonging to 21-40 yrs age group and 30% belonging to the 41-60yr age group.Mandible was found to be the most common subsite (60%) followed by maxilla (40%) (Fig-1) . The median follow up period was 19 months.None of the 10 patients had a prior history of any proven malignancy or any prior radiation exposure. Chondroblastic type was the most common histologic subtype (60%) followed by osteoblastic (30%) and a mixed subtype in 10% of the patients. Most of the patients presented with a painless swelling over the maxilla or mandible.50% of the patients had evidence of nodal involvement during evaluation. None of the patients had any sign of distant metastasis at the time of presentation. All the patients received multimodality treatment consisting of surgical resection, neoadjuvant chemotherapy & radiotherapy. All the patients were treated with radical intent. All the patients underwent surgical resection of varying extend. Acomplete surgical resection(R0) was attained in 60% cases, Gross total resection(R1) in 30% patients and incomplete excision in 10 % Patients.. Neoadjuvant and post-operative chemotherapy was offered for 80% of the patients under study . The chemotherapeutic protocols involved usage of a combination of Doxorubicin, Cisplatin and Ifosfamide. Patients with close or positive margins received or with extensive soft tissue involvement received post operative adjuvant radiotherapy and those with local recurrence or distant metastasis received palliative radiation. 70% of the patients received adjuvant radiotherapy.
Though, the first year overall survival was noted to be 90% ,it dropped to 38.6% for second year after treatment ( Figure -2 ).The overall survival probability by age group was 75% for those within the age group of 21-40yrs and 66.7 % for those within the age group of 41-60yrs within the first 1 yr. The probability of relapse free survival in first year of post treatment was 44%.The relapse free survival probability in the first 1 yr by age group was 33.33 % in the age group between 21-20yrs and 66.7% in 41-60yrs age group. The overall survival probability was higher in males (83.3%) when compared with Females (66.7%). But the relapse free survival was more in Females (50%) when compared with males (40%) within the first treatment year.
People whose primary site of involvement was mandible had a higher survival probability of 83.3% when compared to those whose had primary involvement of maxilla (66.7%).Though various parameters like age, gender, surgical margin status, adjuvant therapy were analysed for survival, no statistical significance was noted between the parameters analysed. 
Demographic And Clinicopathological Data

IV. Discussion
Gnathic or Craniofacial osteosarcomas are rare, but clinicopathologically distinct group of lesions, unlike, the conventional ones affecting extremities. OS though account for 15% of all primary bone tumors and 1% of all head and neck malignancies [1] ., Jaw osteosarcomas represent only 5-13% [2] of them. [3] .They arise from undifferentiated mesenchymal cells that transform into bone or osteoid tissue [4] Gnathic osteosarcomas can be either primary with unknown etiology or secondary[5] to skeletal Paget's disease, [6] fibrous dysplasia of bone or as a late sequela to craniofacial irradiation. [7, 8] Osteosarcoma of the jaws usually present at the third or fourth decade of life [1] as in our study most of the patients were within the age group of 21-40 yrs; that is older than the corresponding osteosarcomas of extremities. Histologically , osteosarcomas of the jaws are better DOI: 10.9790/0853-16050198101 www.iosrjournals.org 100 | Page differentiated than their long bone counterparts as majority show cartilaginous differentiation [12] .They have lower incidence of metastasis [3, 9] ,unless postradiated [10] . A 5-year survival rate of 40% for jaw osteosarcomas compared to 20.3% for conventional osteosarcomas have been reported [11, 12] ,However in our study the overall survival probability dropped drastically from 90% to 38.8% by the second year of radical treatment. This can most likely be attributed to the higher stage of initial presentation and the aggressive nature of the disease. Clark et al [13] attributed this to the commoner, chondroblastic low grade osteosarcomas in the jaws. But, local recurrences are commoner [14, 15, 16] and difficult to control, leading to death of the patients. [17] Gnathic Osteosarcomas have predilection for posterior portion of the alveolar process and the antrum in maxilla. Correspondingly, body is most commonly involved in the mandible followed by angle, symphysis, and ascending ramus. Slightly higher incidence in males have been in reported [18, 19] as noted in our series where 60% were males, probably due to the longer period of skeletal growth and additional volume of bone in men. Maxillary osteosarcomas are commoner in females with the ratio of 4:1 whereas mandibular lesions are commoner in males [17] . As, jaw osteosarcomas peak one or two decades after adolescence, rapid bone growth cannot be attributed as etiological factor. Mostly, environmental factors such as ionizing radiation have a causative role. Swelling rather than pain is the commonest presentation. [3, 21] Paraesthesia or numbness due to inferior alveolar nerve infiltration has been reported and it implies poor prognosis.
Locoregionally, Osteosarcomas can spread microscopically through recently extracted tooth socket , the mandibular canal ,the periodontal ligament, the mental nerve, the inferior alveolar nerve, or destroying the cortex [22] .Distant Metastasis is usually via the bloodstream with most common site being lung . 20% of all patients with osteosarcoma have lung metastases at diagnosis. In our group of patients , suspicious nodule in lung was noted in 40%.Most of them were indeterminate in nature. This is usually difficult to distinguish within our patient subgroups due to higher incidence of tuberculosis and other infective lung pathologies.Prognosis is comparatively favorable when unilateral and or when with fewer pulmonary nodules. However the rate of micrometastases is estimated to be 80% [1] .
Imageologically, widening of periodontal ligament [23] space is considered pathognomonic of osteosarcoma of jaw bone. Presence of destructive unicentric lesion with sclerotic, lytic or mixed radiographic pattern is suggested to be suspicious of osteogenic sarcoma [17] .Histological characteristic is pressence of osteoid. [24] . Depending upon the predominant type of extracellular matrix, osteosarcomas are divided, histopathologically, into chondroblastic (43%) [2] ,osteoblastic and fibroblastic subtypes. [25] .Pleomorphism, cellular atypia, mitotic figures and necrosis are correlated while grading.Wide radical resection is the treatment of choice for osteosarcoma of jaws [20, 26] with clearance margins of 1.5-2 cm. Adjuvant chemotherapy and or radiotherapy is recommended in view of micro metastases, and close margins due to anatomical constrains. . Radiotherapy alone is offered forunresectable residual or recurrent tumors. Age wise, older patients are reported to have increased resistance to the tumor and so better prognosis Site wise, a better 5-year-survival rate of 34.8 percent for the mandible against 25.8 percent for the maxilla has been reported [3, 27] .. The median survival time for the maxilla is 2.9 years and 6.5 years for the mandible [28] .This co related with our study as patients who had primary involvement of the mandible had a higher survival probability of 83.3% However chances of local failure is around 33% to 39% [18] .
Literature search revealed contradicting survival benefits with adjuvant treatment. The 5-year survival for patients treated with adjuvant chemotherapy is 33% and for those treated with surgery alone is 41% [29] .Surgery followed by radiation or chemoradiation is reported to have better survival by some authorities [30, 31, 32] .In our study, the use of an adjuvant treatment could not demonstrate a statistical difference in survival within the treatment groups. However, the degree of necrosis in the primary tumor after induction chemotherapy remains prognostic in metastatic osteosarcoma. Early distant metastases have been reported in approximately 50% of the cases at diagnosis. Multifocality and skip metastasis are associated with poor prognosis. [33] [34] [35] [36] [37] [38] 
V. Conclusion
Rarity of this,clinicoradiologically heterogenous entity in a constrained anatomy limiting adequate surgical clearance and diversity in the existing adjuvant and or neoadjuvant treatment schedule is the probable cause hindering the development of ideal universal treatment strategies for Gnathic Osteosarcomas. However existing practice still remains to be wide surgical excision with clear margins and adjuvant chemoradiation for the best possible prognosis.
Despite, it still remains to be aggressive with high rate of mortality and low disease free survival. Our study doesn't show usage of adjuvant treatment to be significantly altering the outcome .
